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(54) TiUe: DEVICE FOR LOCAL HEAT TREATMENT OF TISSUE 




(57) Abstract • 

A device for heat treatment of body tissue, comprising a catheter (12), which is insertable in the body and is equipped with an 
expandable fluid receptacle (11). The fluid receptacle (11) contains heating means (10) for convecrJve heating of fluid contained in the 
receptacle (11) and, thus, hearing of the tissue in an area of treatment located in the environment surrounding the fluid receptacle (II). The 
heating device. (10) is connected to an energy supply unit (14) located outside of the body. 
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DEVICE FOR LOCAL HEAT TREATMENT OF TISSUE 

■ « • 

TECHNICAL FIELD OF THE INVENTION 

The Invention concerns a device for heat treatment of body tissue ac- 
5 cording to patent claim 1. 

Certain conditions of illness with unnatural growth of body tissue are 
successfully managed by the use of heat treatment. The tissue is heated to 
such an extent that the tissue dies. Certain types of cancer and benign 
prostate hyperplasia (BPH)are examples of such conditions of illness. Dur- 

10 ing treatment certain parts of the tissue are to be treated whereas others 
must or should be protected. Conditions of illness primarily considered are 
those extant in tissues around cavities in the body. In addition to examples 
given above, the following conditions of illness should be mentioned: cancer 
in esophagus, trachea, ureter and intestines. 

15 Similar conditions of illness may also appear in animals, for which 

equivalent treatment can be applied. Above all, it is the treatment of domes- 
tic animals and pets, such as dogs, that might be considered. : 



20 
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STATE OF THE ART 



Various devices may be used for the purpose of producing heat. Both 
laser heating devices and microwave and RF heating devices are commonly 
used. From US-A-5,257,977 a technology is known, according to which a 
treatment catheter is equipped with a fluid receptacle The receptacle is 
25 flexible and communicates, via channels through the catheter, with a heating 
device provided external to the body and catheter. A fluid is heated in the 
heating device and is circulated through the channels and the receptacle, 
which is expanded to some extent for better contact against the tissue. Tern- 
perature increase in the receptacle also results in heating of the surrounding 
tissue. The treatment is influenced by temperature control of the circulating 
-. fluid.. • 

■ * * - 

Since the channels pass through such tissue that is not to be treated, 
they have to be heat insulated. According to US-A-5,257,977 heat insulation 
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is provided through gas-filled spaces surrounding the channels. The function 
of heat insulation is very essential. Great care and significant costs therefore 
have to be spent on this part of the treatment catheter. Another disadvan- 
tage with respect to the device of US-A-5,257,977 is that it is difficult to attain 
desirable temperature control because of the relatively large distance be 
tween the heating device and the area of treatment. 



SUMMARY OF THE INVENTION 



10 According to the invention a treatment catheter is provided having an 

expandable receptacle in accord with the preamble of claim 1. A heating de- 
vice is provided adjacent to the receptacle for heating the fluid contained in 
the receptacle. The fluid remains in the receptacle during the entire treat- 
ment. Thus, there is no need of heat insulated channels extending through 

15 the catheter. 

■ . " ■ ■ " ■ ■■ ' . ' ■ ' . ' 

According to one aspect of the invention, the temperature is measured 
both in the fluid and in the catheter outside of the area of treatment so as to 

■ « ■ ■ 

ensure achievement of the desired treatment temperatures. 

- ■ . * - 

According to another aspect a mechanical meains is provided in the 
2 o receptacle for expansion of the receptacle in conjunction with the treatment 

In yet another aspect a so called stent is provided over the receptacle 
during insertion of the treatment catheter into the body. The stent is then left 
in place to maintain passage through the area of treatment. 



25 BRIEF DESCRIPTION OF THE DRAWINGS 



The invention will now be described in more detail with the aid of ex 

empiary embodiments and with reference to the accompanying drawings, in 

■ - .*" - . * * ■ ■ \ . ■• ■ 

which: 



FIG 1 is a side view, partially in section, of one embodiment according to 
the invention, 
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FIG 2 is an enlarged side view, partially in section, of an alternate em- 

bocliment according to the invention 
FIG 3 is a side view, partially in section, of another embodiment accord 

- - - . . - - * ■ • 

ing to the invention, 
FIG 4 is an enlarged side view, partially in section, of yet another alter- 
nate embodiment according to the invention, and/ 

FIG 5 is a cross-sectional view taken along line V - V in Fig. 4. 

■ - ■ • • •" - ■ . . ' 

DESCRIPTION 



In Figure 1 there is shown an embodiment of a device, according to 
the invention, comprising a treatment catheter 12. In a portion near its first 
end the catheter is equipped with a receptacle 11 having a flexible and ex- 
pandable wall. In a first embodiment the receptacle 11 is completely closed 

15 and contains a certain volume of a fluid 13 having appropriate heat transfer 
characteristics. Silicone oil and water are examples of such a fluid. The bal- 
loon 1 1 is made of elastic silicone or other material with corresponding elas- 
tic properties, for instance latex. 

The treatment catheter 12 in Fig. 1 is inserted into and through the 

20 urethra so that a tip of the treatment catheter 12 enters the urine bladder 21 
To make the treatment catheter 12 stay in place during treatment a balloon 
22 adjacent to the tip of the treatment catheter 1 2 is expanded in a conven- 
tional way through a channel provided in the treatment catheter 12. In the 
shown treatment mode the receptacle 11 is positioned in the prostate gland 

25 23. The purpose of the treatment is to heat the tissue in the prostate gland 
in the environment surrounding the urethra, to cause tissue death in a de- 

fined partial volume of the prostate gland from the urine bladder 
towards the apex. 

■ * -■ ■ - 

' m * " m m • ^ . .» » 

r _ ♦ * * ' . - - - 

A heating device 10 is also contained in receptacle 1 1 . It is in good 

- * . ■ ■ ■ - " - 

30 thermal contact with fluid 13 which absorbs heat through convection from the 

. ' ; • • " ■ • 

heating device 10. Heat is then conveyed through the receptacle wall to the 
tissue that surrounds the receptacle. The heating device 10 is operatively 
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connected through, among other things, a cable 15, to an energy supply unit 
14 which is arranged outside of the body. The energy supply unit 14, in turn, 
is connected to a control and indicator unit 17. In order to facilitate localiza- 
tion of receptacle 1 1 the heating device 10 may constitute a lighting element, 
for instance in the form of a light bulb. This will in particular apply in such 
cases where positioning of the treatment catheter 12 is done with optical 
auxiliaries, such as an endoscope. The heating device 10 may also include a 
special lighting member, reference being made to the description of Fig. 3. 

* - . ' m m m ■ 

, In a simple design, the heating device 1 0 consists of a resistance wire 
heated through supply of electrical energy via cable 1 5. In an alternate de- 
sign, the heating device 10 comprises an element, which allows for both 
heating and cooling, such as some kind of a Peltier element. A great advan- 

* 

tage with this latter design is that the treatment can be rapidly brought to an 
end by reversing the direction of the current to the Peltier element, resulting 
in a cooling effect. Fluid 1 3 therefore can be swiftly cooled to such a tern- 
perature that receptacle 11 can be removed from the body without the occur- 

- - " ■ • 

rence of any heating effect or injury to the tissue during passage through the 
body. 

m - - 

-• - - ■ ■ ■ ' ■ ■ : . 

An important factor in heat treatment of this kind is the temperature 
generated in the tissue. In the configuration illustrated in Fig. 1 , a first tem- 
perature transducer 1 6 is provided inside of receptacle 1 1 . Temperature 
transducer 16 is operatively connected to control unit 17 to transmit tempera- 
ture measurement results. These are used during the treatment procedure 
for controlling the energy supply unit 14 and are available to be viewed on 
the monitor display of indicator unit 1 7. In a practical design the temperature 
transducer 16 consists of a thermistor. There are also other types of tern- 
perature transducers, for example thermocouples and optical transmitters. 
There are also treatments for which the type of temperature indications gen- 
erated by the illustrated temperature transducer 16 is not required. In such a 

* - _ - « ... 

case there is no need for this kind of transducer. 

.... . . • 

In the illustrated configuration, there is also provided a second tem- 
perature transducer 18. This transducer, however, is arranged outside of the 
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area of treatment, displaced in the longitudinal direction of the treatment 

catheter 12. In a preferred embodiment the second temperature transducer 

18 is provided in conjunction with catheter 12 and, specifically, inside of it. 

this temperature transducer as well may be designed in various ways One 

5 advantage of using a temperature transducer outside of the treatment area is 

that it enables monitoring of the temperature of such tissue, that is not to be 

treated. In many applications it is crucial that temperature increase in such 

tissue be minimal in order to avoid damage. Several designs of temperature 

transducers are presented in the description below with reference to Fig. 2. 

10 In an alternate embodiment not further detailed herein; the second tempera- 

. - 
ture transducer 18 is provided externally on the treatment catheter 1 2 be 

■ • - ■ . 

tween expandable receptacles in the form of an inner balloon and an outer 
balloon. By inflating the inner balloon the temperature transducer 18 is dis- 
placed radially in the outward direction away from the center of treatment 

".*"*•'■■ - • • . 

• ■ - • ■ • * 

15 catheter 12, bringing the transducer by way of the outer balloon into en- 

. • - ■ ■ • -• * ■ • • • . ■ 

gagerrient with the desired tissue- 

The extent of receptacle 1 1 in the longitudinal direction of the catheter 
is 2 - 6 cm depending on the size of the concerned area of treatment. For 
treatment of other tissue than that of the prostate gland the dimensions may 

20 be completely different. Fluid 13 in the receptacle is heated by the heating 
device 10 to such a temperature that the surrounding tissue is heated to ap- 
proximately 60 °C. At this temperature, treatment time will be about 1 hour. 
The treatment time can be selected to be both longer and shorter depending 
on the size of the treatment area. and selected treatment temperature. By 

2 5 increasing the treatment temperature to the range of 90 - 1 50 0 C, the treat- 

■ • ■ . . . . . ■ '■ -. . - - - 

ment time can be decreased by a few minutes, such as by 5 minutes for in- 

stance. At these high temperatures the tissue hardens and forms a shell. 

■ -•'•*■ ■ ■ ..." 

This shell may prevent, or lessen, problems which might occur if the prostate 
gland undergoes swelling in connection with the : treatment. 
30 Upon completion of treatment the energy supply to the heating device 

10 is discontinued and the receptacle is allowed to regain normal body tern- 

» * ♦ » 

perature. As indicated above, decrease of the receptacle temperature can be 
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achieved faster by the use of a combined cooling and heating element. The 
first temperature transducer 16 also has an important function during the 
conclusion of the treatment. It is unsuitable to remove the treatment catheter 
as long as the receptacle has such a temperature that damage can occur 
during the receptacle passage through the body. The temperature of the re- 
ceptacle 1.1 therefore is continuously registered so that removal of the treat- 
ment catheter can take place as soon as the desired temperature has been 

.. - - . . 

..*."• ■ ■ * 

reached. 

.*•■".•* ■ ■ • ■ * 

In the case of treatment applied to the prostate or urine bladder and 
when catheter 12 is inserted in the urethra with the apex located in the urine 
bladder 21, drainage of urine and other liquid can be implemented through a 
drainage channel 30 provided in catheter 12. The drainage channel 30 runs 
through the entire catheter 12 and, with an opening 31, debouches near the 
apex of catheter 12. For certain kinds of treatment it may be suitable to leave 
the catheter 12 in place for some time upon treatment. Also during that time 
the drainage channel 30 upholds the function of draining the bladder of 
urine. 

* ■ . . ■ " ' " 

Upon completion of treatment in the prostate, the prostate gland tissue 
will swell, possibly leading to difficulties for the patient to urinate in such 

- • . ■ . * ■ - - j . 

cases when the treatment catheter 12 is removed directly upon treatment 
accomplished. To prevent such difficulties from arising the treatment catheter 
can be equipped with a superposed, so called stent. Such a stent is sche- 

- . . - ♦ 

matically shown at 20 in Fig. 2. Stent 20 is a sleeve-like device, which is left 

behind in the prostatic, urethra upon treatment and, thus, maintains the urine 

■ - ■ . ■ ■ " . ■ • - 

■ - - * ■ . * ••. - 

• • • . -.. .- 

passage through the prostate gland. In a preferred embodiment the stent is 

. • • - . - . - : - ■ . . ' . ■ • ' ■- 

• • • . .. . ■ . . . • ■ - . * \ ' 

provided to accompany the treatment catheter during insertion into the body, 
and then to remain in place both during the treatment and after its compie- 
tion, at which point in time its intended usage begins. The dimensions of the 

* L ' * ■ * 

* " ' ... " " 

treatment catheter relative to the inner dimensions of the stent are chosen so 

that the stent is not pulled out during removal of the catheter. 

■ * . _ . * 

In a preferred embodiment the stent is composed of a bioabsorbable 

.* • ' ' • * * . 

material and is absorbed some time after its insertion in the body. There is 
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therefore no need for post-treatment in this respect. It is also possible to 
have the stent made from other material, for instance metal, and to remove 
the stent on a later occasion, if so required, when the tissue has regained its 
normal condition. The stent, for a certain kind of treatment, may also be in 
5 serted upon a completed treatment after withdrawal of the treatment cathe- 
ter. For most types of prostate treatment the stent should be absorbed in the 
tissue or removed within 2 - 26 weeks upon treatment. The stent can also be 
designed for example as a soft tubing which, upon completion of treatment 
is fixed along the prostatic urethra within the prostate gland in such a manner 
1 6 that it prevents the swollen tissue from cutting off the urine flow, thus main- 
taining a patent opening for urine outlet. The Figure shows an embodiment 
according to the invention with a stent 20 in the form of a helical winding of a 
thread of a suitable material. Stent 20 is arranged externally on the catheter 
12 and is, in this configuration, shown inserted together with the catheter. 
15 Stent 20 comprises a thread of material which is absorbable in the tissue. 
The thread is wound in an helical or screw line configuration. Preferably, the 
inner diameter of stent 20 is somewhat greater than the outer diameter of 
catheter 12, and the stent 20 can therefore glide relatively free externally on 
the catheter. The outer diameter of stent 20 is greater than the inner dimen- 
20 sions of the urethra through the prostate gland so that stent 20 is secured to 
the proper extent in the prostate gland. Stent 20 may also be designed as a 
; tube, net or fabric. In general the stent is shrunk at ambient temperature, but 
it can also be cooled before insertion. When it comes into contact with ^ 
warm tissue, it expands and is thereby fixated: 
25 the stent 20 is passive during the treatment and does hot affect the 

treatment outcome in any way. Upon accomplished treatment the balloon 22 
is emptied. The catheter 12 is then withdrawn for removal leaving the stent 
behind in its place which prevents the prostate gland swelling from cutting off 
the urine flow during the time following treatment 

x m 4 . 

30 The axial extent of the tube or stent must not exceed the length of the 

■ .. * ■ . .. 

prostate gland, which applies to both of the designs above, so as to not pre- 
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elude the function of the external sphincter located in immediate connection 
to the rear portion of the prostate gland. 

Upon treatment of the prostate three different complementary meas- 
ures, in principle, may need to be resorted to in case of problems related to 
the urine passage. According to a first form of treatment, the treatment 
catheter is removed completely, and a new drainage catheter put in place if 
so needed. A second form of treatment involves usage of a stent Most ad- 

insertion of the treatment cathe- 

* ■ _ - • 

ter, but it is also possible to insert and position the stent afterwards. Accord- 
ing to a third form of treatment, the treatment catheter is left behind in place 
after the actual treatment. In such a case the treatment catheter is designed 
with a drainage channel and functions as a conventional drainage catheter. 

In certain cases it may be preferable that fixation of the stent 20 or 
tube is implemented with the aid of a special tool in direct conjunction with 
the final step of the treatment procedure. If non-absorbable tubing is used, 
such tubing has to be removed manually as soon as the swelling of the tis- 
sue has leveled off. This can be earned out with a special tool by gripping the 
tubing and then pulling it out. 

Figure 2 shows another configuration which involves improved heat 
transfer between the receptacle and the tissue to be treated. An element 19, 
which is expandable through temperature increase, is enclosed in the fluid 
receptacle 1 1 to augment the dimensions of the fluid receptacle 11 in the 
transverse direction of catheter 12 during temperature increase in the fluid 
receptacle 1 1 . Thereby the abutment of receptacle 11 to the tissue in the 

. - ■ ■ ■ . . 

area of treatment is enhanced as well as the heat transfer. Element 19 is 
preferably made of a material with a great coefficient of thermal expansion or 
has other properties involving expansion in connection with the treatment 
Various types of memory metal, bimetal or similar can also be used. In the 

" • ■ ■ ■ ■ ■ . • * ' 

shown configuration, element 19 is in direct thermal contact with the heating 
device 10 so as to achieve a good coefficient of heat expansion in conjunc- 

- * • 

tion with heating of device tQ* . 
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Heating of the tissue takes place in the course of the ongoing treat- 
ment and should occur within certain temperature intervals so as to render 
the best possible treatment results. In order to allow for direct registration of 
temperature increase in the tissue that is to be treated, a third temperature 
5 transducer 26 is connected to a first carrier 27. Carrier 27 extends through a 
channel in catheter 1 2 and is configured such that it can be advanced 
through an opening in catheter 1 2. Preferably, there is provided a guide for 
carrier 27 in the catheter opening, directing carrier 27 out and into the tissue 

- * * * • ■ ■ 

at the desired angle relative to catheter 12. 
id Either the carrier 27 or the temperature transducer 26 is equipped with 

a tip, which allows for a more simplified insertion into the tissue. Temperature 

« ■ ' . • , 

transducer 26 may be either conventionally designed as a resistive transducer 
or a semi-conductor. The cabje drawing required for such transducers is car- 
ried out through additional channels in catheter 12. If an optical type of trans- 
15 ducer is used, a fiber optic conductor is provided through a channel in catheter 

12. ' 

Advancement of the temperature transducer 26 or its carrier 27 out of 
catheter 12 is controlled by control means from the exterior of the catheter 
outside of the body. This should preferably occur in a well defined way so 

20 that insertion into the tissue is implemented down to the desired depth. In a 

• • • . ■ ■ , • ■ . . ■ . . . - - 

simple design, a rigid wire is provided through a channel in catheter 12. 
Temperature transducer 26 is provided at one end of the wire, and at the 

♦ . . ■ . 

other end the wire is equipped with a handle. The channel and wire, which is 
contained in the channel, are given such dimensions and such resistance to 
25 bend that the degree of advancement becomes well defined in relation to the 
longitudinal advancement of the wire. The advancement by maneuvering of 
the handle and wire is limited by a stop or some arresting means so as to 
avoid the risk of the temperature sensing means 11 passing beyond the de- 
sired area of temperature sensing. 
30 By continuous sensing of the temperature in the tissue being treated, it 

, - . --..•.*.* 

• • • . ... • 

- ■ . . ' ■ 

is possible to accurately control supplied power and, thus, the outcome of 
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the treatment. The risk of undesired damage to the tissue is then significantly 
diminished. 

In order to further lessen the risk of damage, and more specifically in 
such surrounding tissue which shall not be affected by treatment, a fourth 
5 temperature transducer 28 is connected to a second carrier 29. This second 

■ . * * * * » . » 

earner 29 is designed to be advanced through and out of catheter 1 2 at a cer- 
tain distance from the first carrier 27 in the longitudinal direction of the catheter 
12. The distance is determined by the size of the treatment area and is ample 
enough to allow the fourth temperature transducer 28, in its forwardly ad- 

10 vanced state, to penetrate into or abut against such a tissue which should not 

- 

• ■ . ■ ■ ■ ..- ' ■ ■ • ■ 

be damaged during treatment. In an alternate embodiment, not detailed 

herein, the fourth temperature transducer 28 is arranged externally on the 

treatment catheter 12 between an inner balloon and an outer balloon. By 

inflating the inner balloon, temperature transducer 28 is radially moved in the 

15 outward direction away from the center of the treatment catheter 12, thus 

. "* . ■ . . ■' - • . - - . . 

enabling the transducer to come into engagement with the desired tissue. 

In the configuration of Figure 3, receptacle 1 1 is connected via a 
channel 25 to a supply container 24 provided outside of the body. Recepta 
cle 1 1 is filled from supply container 24, when the treatment catheter 12 has 

-:-V. • • . . - ' . . - 

20 been placed correctly, and is locked through balloon 22. Filling is carried out 
until the desired pressure has been achieved in receptacle ti. This pressure 
also corresponds to an expansion of receptacle 1 1 which provides desired 

■ * . 

pressure against the surrounding tissue. The expansion causes receptacle 

- ' " ■ ■ ■ ■ . ■ ■ • .■ 

1 1 to take the shape of the trumpet or funnel shown in Fig. 3, the wider pop- 
25 tion being closest to the neck of the urine bladder. Upon completion of treat- 
ment, receptacle 1 1 is cooled to body temperature, fluid 1 3 is vacated into 

■ - " ■ - - , - • • 

**. • • • • • " * * • -* 

the supply container 24, and balloon 22 is emptied. The catheter can then be 
pulled out. The configuration illustrated in Fig. 3 is very suitable in a combi- 
nation with a stent 20. During vacation of fluid 13 from receptacle 1 1 , the 

*•'*.*' • * * * • * ■ * ' - ■ 

3 o receptacle collapses. A stent, which has been provided externally on recep- 

tacle 11, will remain in the area of treatment after the treatment catheter 1 2 

•*.■;.'• -• 

* - ■ . .... 

is withdrawn: Advantageously, there is no supply or drainage of fluid 13 dur- 
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ii 

ing the actual heat treatment. The risk of tissue being unintentionally heated 
along catheter 12 is thereby reduced. Channel 25 is preferably provided 
centrally in catheter 12 to further lessen the risk of heat emission to such 
surrounding tissue that is not to be treated. For certain cases of treatment, 
however, it may be appropriate to supply fluid 13 during treatment to make 
receptacle 1 1 expand and press aside tissue already treated. 

In the embodiment as per Fig. 3, there is also provided a valve 32 in 
channel 25 near receptacle 11. Valve 32 assists in preventing the heated 
fluid from flowing backwards in channel 25 during treatment. In addition, 
valve 32 is used for maintaining desired pressure in receptacle 1 1 :. 

The heating device 1 0 is supplemented with a special lighting element 
33, which facilitates localization and placement of the treatment device; Light 
produced by lighting member 33 or by the heating device 10 itself may be 
visible light, or radiation of other suitable frequency. 

In the embodiment illustrated in Figure 4, valve 32 is designed as a 
one-way lip valve, which is open for fluid supply to receptacle 11 , and 

- • ■ . - 

... - . • . ... - : 

through which a drainage catheter can be inserted from the outside when 
receptacle 11 is to be emptied. In a preferred configuration, however, valve 
32 is provided at the catheter end outside of the body, and is then most 
suitably designed as a membrane, for example of rubber. The membrane is 
penetrated with a needle or a tube during filling or drainage of receptacle 11. 
Vajve 32 may also be designed in various other ways. 

For bther types of treatment, for instance heat treatment, as a com- 

• _ - . - ■ ■ 

■••*... - * - ■ *. . ■ 

plement to other treatment of cancer in the urine bladder, receptacle 11 is 
composed of so called balloon silicone, i.e. a pliable material. Catheter 12 is 

advanced into the urethra to such an extent that the entire receptacie 11 is 

. * .«-*•' • • ■ 

contained in the urine bladder. In this position, receptacle 11 is made to ex- 

pand, causing engagement with a greater portion of the inside of the urine 

bladder, or with the entire urine bladder interior. Drainage can take place 
... . • • ' * • 

through the drainage channel 30 during the entire treatment 
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CLAIMS: 

"• • - ■ • . 

* » § » ■ 

■* ■ . ■ . 

i . A device for heat treatment of prostate gland tissue, comprising a cathe- 
5 ter (12) insertable into the body and with an expandable fluid receptacle (11), 
characterized in that the fluid receptacle (11) contains heating means (10) for 
convective heating of fluid contained in receptacle (11) and, thus! heating the 
. tissue in an area of treatment in the environment surrounding the fluid recep- 
tacle(11), and that the heating means (10) is connected to an energy supply 
10 unit (14) located outside of the body. 

. • - = - . 

.■ • . • ■ ■ ■ •• • - ' • ■ .• 

. . •■ . - . 

- . ■ - ■ . ■ . . • . 

2. A device according to claim 1 , characterized in that said heating means 
(10) comprises a heating element, which is heated electrically, and that said 
energy supply unit (14) is designed to supply the heating element with elec- 
15 trie current. 



30 



■ . .- , »*- -- 

3. A device according to claim 2, characterized in that said heating means 
comprises an electric resistance circuit. 



20 4. A device as claimed in claim 1, characterized in that a first temperature 
transducer (16) is provided in the fluid receptacle (11) for continuously 
measuring the fluid temperature; and that said first temperature transducer 

unit (17^, which in turn is opera- 
tively connected to said energy supply unit (14) in order to control it in de- 

25 pendence on the temperature of the fluid in receptacle (11) measured by the 
first temperature transducer (16). 



5. A device as claimed in claim 1 , characterized in that fluid (13) comprises 
silicone oil. 



6, A device as claimed in claim 1, characterized in that fluid (13) comprises 
water or physiological sodium chloride. 
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7. A device as claimed in claim 1, characterized in that the fluid receptacle 
(11) is a closed unit. 



30 



8. A device as claimed in claim 1, characterized in that a second tempera- 
ture transducer (18) is provided which is displaced in the longitudinal direct 
tion of catheter (12) from the fluid receptacle (11) for measuring the tempera- 
ture outside of the area of treatment. 

, • ■ - * . * - 

• : • . ■ . • . - ■ •* . 

9. A device according to any one of claims 1- 8, characterized in that a 
stent (20) is releasably arranged over the fluid receptacle (11) when catheter 
(12) is inserted in the body. 

• - 

■ • . . . « 

, - 

• • . - ■ - . • • • - 

• . . ... - • . . . . . « 

. ". . . . 

■ . •■ ... ■ ■ . . .• . - . . ■ 

10. A device according to claim 5, characterized in that at least one of a 
third temperature transducer (26), which is connected to a first carrier, is de- : 
signed to be movable from a first position inside of the treatment catheter 
(12) to a radially advanced second position outside of the treatment catheter 



20 ... 11. A device as claimed in claim 1 . characterized in that an element (19), 
which is expandable through temperature increase, is enclosed in the fluid 
receptacle (11) to augment the dimensions of the fluid receptacle (11) in the 

. . . transverse direction of catheter (12) during temperature increase in the fluid 
receptacle (1 1) in order to enlarge the abutment of receptacle (11) to the tis- 

25, sue in the area of treatment 

. -. - - • • .. ■ » • • . ■ ■ 

. . .. ■ ....... • • . 

• • • • - ■ • " •' ■ ' ■ ■ " .• 

. • . . • • ■ - -.*-.. - ■ ■ - 

.... . . ... . . .... 

, 12. A device according to claim 11 , characterized in that the expandable 
element (1 9) comprises a body of bimetal thermally connected to the heating 
means (IO). . 



13: A device as claimed in claim 1 1 , characterized in that said expandable 
element (19) comprises a body of. memory metal thermally connected to the 



') 
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heating means (10), said body adopting a first shape within a first tempera- 
ture interval and a second shape within a second temperature interval. 

. • * . • - 

14. A device as claimed in claim 1, characterized in that a drainage channel 
5 (30) for urine is provided, extending through the treatment catheter (12) and 

having an opening (31) near the tip of treatment catheter (12). 

• • » 

. - 

. - . . . * . 

15. A device as claimed in claim 1 , characterized in that a fluid channel (25). 
which is provided in the treatment catheter (12), is connected to receptacle 

i o (11) for both supply and drainage of fluid (13), and in that the receptacle (11) 
upon supply of fluid (13) is designed to adopt the shape of a larger cross- 
sectional area in that portion of the receptacle that is faced away from the 

■ , - ' * - 

fluid channel (25). 

• • • . ■ • . ■«%..■•■: ■ - . . - ■ • - 

■■ _ ... 

- - . - ■ * ■ ■ < . • 

15 1 6. A device according to claim 1 5, characterized in that a valve (32) is pro- 
vided in the fluid channel (25) located at the catheter end outside of the 

■ 

body. 

• - ■ ' . 

• - ■ . 

* ■ - * • . • ■ ■ - * ... - 

. - _ _ * . ■ . ..... 

-. . - ■ 

. .... . ■ - # . 

17. A device as claimed in claim 1 5, characterized in that a valve (32) is 
20 provided in the fluid channel (25) near the receptacle (11). 

.**•' . ' . '' ' ■ ■■ r • • - " ' • . 

. " • • . * * » » « * - " * a " • a "" " ' * »" 

* a m m 9 • ■ * * * " * " * 

18, A device according to any one of the preceding claims, characterized In 
that lighting means (33) is provided internal to receptacle (11)! 

* ■ _ • - 

25 19. A device according to any one of the preceding claims, characterized in 
that said heating means (10) comprises lighting means (33); 

• . . « ■ . .-. 

'■ * - • . . 

- • - . 

20. A device as claimed in claim 2, characterized in that said 

heating element comprises a Peltier element (21). 

. ' •» • ■ ■ ■ • • 

30 * . " 
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21 . A device as claimed in claim 8, characterized in that said second tem- 
perature transducer (18) is provided on an expandable receptacle which is 
located externally on 

■ • 

- ■ * .... ■ . .■ • 

r 

* ■ 

5 22. A method for Jocal heat treatment of tissue in the prostate gland, charac- 
terized in that an expandable fluid receptacle (11) is inserted into and 

through the urethra to a position in the prostate gland next to the neck of the 

• ■ . • . • ■ - ■ • • ■ • 

urine bladder, that fluid (13) is supplied to the fluid receptacle (11) so that it 
is expanded and adopts the appropriate shape during engagement with the 
10 prostate tissue, and that the fluid is heated in the fluid receptacle (11) to such 
a temperature that the tissue dies down to a depth of at least 5 mm around 

* ■ 

the fluid receptacle (11). 






the treatment catheter (12). 
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